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(54) METHOD FOR ASSAYING COMPLEMENTARITY OF SAMPLE NUCLEIC ACID FRAGMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for conveniently assaying the 
complementarity of a sample nucleic acid fragment to a probe molecule. 
SOLUTION: This method comprises a process for acting a sample nucleic acid complex 
obtained by inserting and fixing a marker-bearing intercalator to a double strand structure 
formed through hybridization by contacting the solid phase carrier probe molecule with the 
sample nucleic acid fragment in the presence of a water system medium on the water system 
medium, a process for giving a physical or chemical environmental change to the water system 
medium under contacting with the sample nucleic acid complex and detecting the elimination of 
the sample nucleic acid fragment from the sample nucleic acid complex caused by the 
environmental change by means of measuring the decrease in the amount of the marker on the 
solid phase carrier caused by the elimination of the intercalator caused in parallel with the 
elimination of the sample nucleic acid fragment to obtain the data on the stability of the sample 
nucleic acid fragment contained in the complex, and a process for comparing the data (it is 
separately prepared) showing the stability of the referred nucleic acid complex which comprises 
the referred nucleic acid fragment showing confirmed complementarity to the above probe 
molecule, the above marker-bearing intercalator and the probe molecule to the environmental 
change used in the above process with the data on the stability obtained by the above process. 
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^fl.<5i:o«0DNABIfn-OlftSlj35*ffllit?*-5t(.^ 

[0 0 0 5] s scpmi-ii>\-<r>ifmtLxi±s mii^(r> 
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J:or. -e-ir-r^tO+Sit^ffliff tAfiTHgt't^.o 
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Sr ^<b ^ -tir, TS^oaElf t TISt^BSf- / T'tzif X $ If 
it-f > 5' - * L'- 5' (Oir ^1SJ;<7)1^iac*cO^'fb?r?|iJ^ 
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<^^ft7>^'b, 47iMl 0 0'C<7)|EHlc*^w L 

tlft^V'^'A) <OiejS7!»*0 7!7S2. 0M<7)toHU*-&C: 

t56«WiL<. 0. 17!;S0. 9 M<75$Ea(Cib-?> ^ t 
eibUftfiL<» 0. 37iM0. 7MO|Eat;^^C t 

[0 0 3 61 if.^m^<nwm^<nm\.<r>'s\(r>'s^t tx 




2001-321198 

72 



mtt<r>f^%t'kVcm.-thzt\,-~i.':>x. stmmifJt 

[0 0 3 8] ^^^^7 7*OSiar-0^^6<)^iB<7)#4- 

i±, mkm.'km^<o<n^'m[)k<r>m.m<r>h.x'\tfi<.. m 

30 -> 3 > (Dim=rm^ t or^g^^ «rfiJffli-.2>frfB ( d ) o J: o 

[0 0 3 9] ±ieotsst-f- y T-pfl-iST-om^fiti^ge (i: 

ztt^x-^i,, ifz. mit^ >f-i3\y-^im^^i>if 

xmc7i<.mmi^'^itim^i^m^'iti>ztizx^x. 

'mfi6^^mifij&-t^ztifx-^i>o tfz. mm^y-r 

[0 0 4 0] [tt^it^cc75i,t««HiffM-] ^p.itn^<r>n 

DNAifn-|'tiH-*'&>'W±RNAi)fM-l>t»^ffl^^-&o iitif^l- 
50 lfflH&^a«!l^*->-7';U;6'<b*l!iti--i,Ct55«4f i H/^o St*^- 



-7- 




(8) 



13 



>7';l'*»e>«tB-r'i>Ci:7j*<^i LI'S mRNA 

(±> iSlE^SiDUJ; •) c DNAti-Sc: t3»*iif * Lv^o 

1 lleo/v'f r'; ^^-f -tf-v 3 >(C-i:>S^rmRNA4t L 
[0 0 4 1 ] [11ISt#§^' 

[0 0 4 2] jg^ttH^'ftl' I" ^i'-* ("t^-^P 
*>, jg^tt'l' V^'-^V-^') t trii, !|fH¥9-2 20 
8 8 0 8 1 - 1 5 9 3 3 9^<0^^ 

SJSitKiffl^ (J.Chein.Soc.Coinmun.,1111(1998)) ir|e 

v^--* u-i' i: LTii, itftc. TIE-ilS:=S: (I) SO-' 

— jfe^ (II) r-ft^tL*t<05i*»t L<fflv>'&ct** 

enSDHJETiM 0 QTb^& 0 OmVOfEHUlf-i'SgiEM 
[0 0 4 3] 

[fb 1 ] io 

(I) 

(CHzk— N-(CH2)„— Y-E 




(CH2)k— N-(CH2)p— Y^-E^ 40 

[ 0 0 4 4 ] ±155^4^, N-em-'T 5 /^li. ^</>ii 




#59 2 0 0 1 -3 2 1 1 9 8 

14 



7bm2 off)T')-)\^miiii i :7is 3 o r 

]^.^-iJ:An:7iS3co7Ji'+;u^t LT(±. ^•f-^i'^tL 
t75^!if U4f $ Lv»o ^^i[S^-iScd^2 75M4 cor->;u^i: 
*f6;/I;M2 0<O7';-;l'^i: LT(±, 7i-J^*^^)L< 

[ 0 0 4 5 ] LT(i, t Kn ->;i.^, ^nu^ 

>J®^- (F, C K Br^) > 

^■$5:-i>*i:71;M6<OT;u^;m, ^SRlS^l^^n 6 o 
J: iy-'^mil^ SfcA* 1 iTiS 6 O 7 3 # V <b Jfc J: 

■m<r>mt. ^^j[f^sscAn7!»S6 07Ji'^;u^. 

^■Sfc-6n7I;M6 07;u^;i'7 5->'«> iTI; 
M 6 0/ N n r > ft 7 ;w + * vM±M?RS?-3&** 1 
:7!7S6 <07^un*v£lCoi,»TJi. 1 1 2 HT-*^ 
L<. 1 TiS 3 1@-e*)^ i t <c. L 

M 1 2 07 -;i'^tzov>r(±, -f-ositi 1 7ijM7<a-e 

^.S^tA^ftfS L<. 17!jS31@T-*);2.C:4:*«$ ^U4f 

[0 0 4 6] Yi3j:t/Yi(±. SlvMcaailCs -NH- 
CO-llt L < tl-CO-NH-^S-^L. -NH-C 

■t-5>o 

[0 0 4 71 EiSiCrEili, Sv^ic^ttlc, — o<7)$S 

[0 0 4 8] 
[ft 2] 



-8- 



15 



(F1) 



(F2) 




N(CH3)2 



(9) 



-COOH 



(F3) 



Fe 



!|fg§2 001-321 198 
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[0 0 4 9] XHi-XfUt^ -K^HZi^tLK. tIc^/I^, 

SSci7iS6O7';u^;Hg(0«fi H/>0ili: LTii, «rf5f5 iO 
©OR (tL<(iRi) tl^filT-^^o 
[0 0 5 01 m> n. k iJ J: I^'p ti. ^^^iKh-W.^ > 9 

»), ^'^r. mm 6<r>^^imi-to is. mt n t<7) 
fD, J3 J: O^'k t p t <7)fD(±. 4 75^8 T-^>-5)o m 

t-^mtL<. n, kio iO-'pfi. ^pr^^^> 3 T-*^ 

[0 0 5 1 1 iKEcO^SttWS&td-i^f * 

Ea — Lla — LZa— X — L2b- 

[00561^ (I I) (IV) U±5V»T, Xli. 

5 K^. 2iiLt6&. tL<»±mt5fi (4ft L< 
(±2fii:6<i) t\z^'k^imi-i>r>Y^tym. r 

2fit 6fS:4:U$S^#?r*-r-&7;u^U>-^. 2 
fit 6ettctt-g-^«r*i-;&e7jtil^>^. 2*£i:7 

7 at ^ *-r .i. tf P > StJ^ c, 4' ^ P J; miiix 

CU Br#) . *-i)'/W±j^^IIT-iJcl7!7M6 0T;U^ 
tL^^o j^3SiS?-&17b^6 0T;u#;Hlt LT{±, > 

[0 0 5 7] H5Sfij<:t;*5</^T, LaiJ J:t>*Lb(i. S^MZ 40 



*(±. 1?iJx(±\ #P^¥9 - 2 8 8 0 8 0^i:riJlc|ettO:& 

[0 0 5 2] -fls^ (II) x-m.^ixi,mm,'&.^ 

(4, ^mW±.l 0 0:^M4 0 OmVOtEHtce-^USE 
[0 0 5 3] 

[ffcSl E.-La-X-Lb-Eb (II) 

[0 0 5 4] ±M<r>^'^^m:^^ih^W.^ y 9-i:\^-9 

tLxm^zmmzm^^hi^-hit^mi. ne^ (iv) 

X^t>^ix^it'k^X'h^o 
[0 0 5 5] 
[ft 4] 

-Lib-Eb (IV) 

[0 0 5 8] L.±5 iO'Lbfi. ^vncjffijJlU, E.iJJ: 
tK^^ (mfe^<OLia t LibUti^-r-J)^) 4r*L, — 
(fl!rie^<7)L2ai:L2bUffia-r-i>*) t7>'C,5r^ig$g^ 

■?fiX^ ^Jie^CO— Lla - L2a — , L T — L 2b — L 1 b — 

tzM^i-*^$t3&T'*^i t;**Mt L«/^o CCr% Li. 

\^x\'^x ii 273^^ <r>r -ly > ^ 

T-**Ct*fWi L<^ — L28i:L2btJ±, SvMZ 

[0 0 5 9] Li.i}J:OfLib<7)MJ^36t Lr(±, Ka 

y > -ft T ;u ;u ;^?!?JS^-?S^* 5;!7M7co->^orJU 

^;UT5y^. j^?^;S^S5cAf27!;Ml 2 0vr;u^;i'T 

5^^, m«;E^-m**6 7iMi 2 0T';-ji-«, m.mw. 

17iM6<7)r;u + ;u3l?r*-t'S> -^^lli=-l:3ii* 7 Jb 

^^lSi^lSC75*7 7!7^1 8or7;u^^uT5y^, .^^JF, 
d^Sfc**2 7iS7coT;u*/^;u«. ;^?gif.^ifc;J* 2 
7 <nr J ^ )\^T s. y ^3l/l?-Sfc**3 7I;Ml 0<O 

N-r;u* y 'r;^-N-r;^#■<^r 5 T^y^^u 

;Jf^;U^, ^m^=-3SAf2 7iS7<73T;U3:^^->*;U.-K^ 
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17 

^ii7bm4 m-ktt^mw-.^mTbm. i o o^^srh. 

M.ifizmimt Lx^mw-^i^^i Tbme (7)7 

L<imr'^io mikm<7)Wt. mf^w.^Fm^nn 

[0 0 6 0] Lzat L2b K^^I,Z^$^:^L^Z^ -irii^ 
5 K$S^^. ^::J-v'r5 K$S^-^. ^:tT5 KJg-g-^-. 

L<. #t:4f t Lv»<7?(iT 5 (-NHCO-^, 
L<<±-CONH-*) "C-^^o 
[0 0 6 1 ] L2a t L2bOajft3g<O0!li: Lrt±. ;^?ffS 

T -> vug. j^^/E^ ifc** 6 TbM 2 0 0 T 'J - ;u^i3 X. Xf 

m.mm.=f-m^ i jbM 3 o r ;i' * ;u»«-*-r * 

(FD (F2) 



N(CH3)2 



(10) !|$r^ 2001-321 198 

*ii:^•f5:*f2 7iS4^07•>;^*-t LXli^ T^^)\^mxh 
iZtiimtL v>o j^3i?/l^ 6 75M 2 0 O r - ;P 

mm^m' 1 75^ 3 o 7 ;u + ^w^^r^-r -& 

775S2 3 <i077JW + ;U*t UTIi, ^> •>' A^^-Ci^h 

[0 0 6 21 L2a t L2b>4M 5 yfS-g-^T-^)^.lt-&> ^ 

;i/-v (n-7'nifv^;u) 'T^/^, 1, 4 -v (n 
»fL<, N->^v>-v (n-7*nt:Uj::.;u) 
[0 0 6 3] Ea±5j;j/Ebt4. SS<bS7C?!&14t^L. ^ 

fu-t>^ 2, 2' - If Vf 'J ->* ->^d7'^vj:^ 
->i'n/N:>5'vJi^;u$§{$, i, lO-7i-:J- 

-;U7 5 *^vM4t:':tn-y>!5j fc'T-*^ Z tt^iff- 

7jLn-t>-c^>^:: i:7)*!t#ic4?S Lv^o Ea Jsirr/Ebli 

[0 0 6 4] 




[0 0 6 5] flIrlEjt (II) SW-' (IV) <0^</>ii^M 

!f&:±> piJx.t±\ <t:^<r>i;r ^yit-k^iWMtLx. 

(#g§^9-2 8 8 0 8 Q^^m.) l-zmChm 
[0 0 6 6] ->:tc, mimVUH^^ > 9-i]\^-9 

>5'-*b-i'-c*or. -e-o— teic (V) ujirf (v 

I) ^T^iZ7r^-toTlZ^xm.^iXi>^it^>9-ijV 
-9imit^m (F) 
[0 0 6 7] 

[ft6] F - La - X ^ (V) 

F-La-X-Lb-Z (V I ) 

[0 0 6 8] [tlLx F(4:^7fe1±*, X<45fi4)c*. -E" t 50 



TL a l±il?SST-*oT, < t X t L aOt^-fiX 

* ^ V ^ 14 TkiStt ^ #4- T- 1^ 1, ^ 325^ L # ^ a ^ *-r 
i.o 4- is. Z fi^^:i:7lc;1±^. -?-LTLb(ijlIIS«T'*) 

[0 0 6 9] ±fBstt". X«4, ^%^ff>1kic'<>9-iJ 

V-9(r)UT-^->'^X-h^. a^^^t*LTv»-C^) iv^- 
ffi^) L < (i-fiS<7)3S«^5:«i-o Lr(4. ^® 

^¥^«r*-1-'i.-^-7^l->v'f 5 K^, 6fi, U4 

<)L<(45e (4tiL<(4. 2fiA^) L < 14 6f£) 
¥=&^-r^7> I'7-fc>^.. 7> h 7-fc>«i:l^i:te« 
(Ci^^*-€r*-r*7> h 2fiz:tL<(46fi: 
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^^o mi^&t LXii. /^Dy>]^^ (F. C 1 > Br, 

[0 0 7 01 X<iO*#:0J«:TfeU^i-„ * epii, 

10 0 7 1] 
[ft 71 

(XI) (X2) 





(X3) 



^— NHOjS 




SOjNH 



I—* 



[0 0 7 21 F(4, 



(f> 0 0;5M7 0 0 nm<^»EB (»S U < 

4 0 0 7b^5 5 0 nmcO^H) U^^E!)$B7t<75H?.#tU i 

*5 i mt^-a-Mft^t; (groove binder) * 
(F3) 



(11) 



10 



20 



30 



0 0 1-321 198 

20 

mm-tmit^k^ii. -eo 3 7 sr. 53- (x) t«7fcit* 
( F ) t ms.mnt^r-Lxmm t fz^mx-mmm&r 

M-i-Tt^-t-So ^i3> r^^J tli, -^<7)i$S-C-, ^ 

[0 0 7 3] TIfiU, ^ > V'y7->7hit%^. T-^'-f 

[0 0 7 41 
[ft 81 
(F1) 



SO3 




[0 0 7 51 
(ft 91 

(F2) 



s^s^.CHa H3CCH3 



COONa 



'If 




N 



[0 0 7 61 
(ft 1 0 1 




ONa 



[0 0 7 71 
[ftl 11 
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(12) 



2J 
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(F4) 




* (fbi 21 

(F5) 



H3CO. 



NH 




N 



CI 




[0 0 7 9] 
lib 1 3 ] 



[0 0 7 8] 




(F8) 



[0 0 8 0] 
{F9) 



■CH3 



20 



0-3 




[0 0 8 1 1 

[<bi 51 

(FIO) 




CH-CH=CH 



.:0 



30 



N 
CH3 



[ 0 0 8 2 ] ±fe^*. Aii. 9kmwi^$>^^^it^^'y 

[0 0 8 3] 
[ft 16] 

(F11) 



NH2 




40 



[0 0 8 4] L a±5J:?/L b(i. St^za^C, i^^t-f 

3nmi ooj^fb7K^^uffi^i-^«?S:*-r^^Srj# 



CH3 
H3C 



N 



CH3 



50 



r(i:. -E-<!0-:^co»Sr);6^nT&P55^ (X) tJi-g-L^ 7)^0 
-yj<OtS^:^i^'^TU» (X) tas-g-L. ;6^o1t!i:^<7)$ggp 

[0 0 8 5] a^/l^li. Rm}W.'f'%±^nn^3<DT 

v^o j^«ST-3S:;6n7I;^3or;u^;i^^t LT(±. 
T^*> ^ C <h 7&^'#Uft^ i L ^ >o ^mm^$±^' 2Jbm4<DT 

Lv^o f;£oT. La (tL<aLb) (i. N-^^^U- 
V (n-"/n -f ^ 1, 4-v (n-T* 

n k: u - ;u) - t: ^ 5 v - ^ C ;{)^ $ tzftf t 
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(13) 



23 



[0 0 8 61 L a±5j:?/L bti, ^ 5 ^t^-T 
10 0 8 71 Z(±. ^^:^jf&S^SL, 7 5/^, 

[0 0 8 81 ±.U<r>'^t)t^ >9~*\^-9\t. -flSfitlU 

ii>lZ(i, frlStfi^co J: T tz, X> L a *^v^(iL b UdT 
* u-^'coiat LTfflv^T t J:v>o tat LTIi. taSS 

j.'t'Kia. -^nvigia, 3>'^^'K^l, ^vwv^a, 7 
[0 0 8 91 ±fe<!o«3t>i'>5'-*u-i'j±. ^*nw:^ 

?£ (#^¥9 - 2 8 8 0 8 0-^<Zr*lilciE«jco:^i£) tl^ 50 

[0 0 9 01 ±IEO«^'f >5'-*U-:?<0il!l{Cfc, i: 
K (Bull.Chem.Soc.Jpn.,72,327-337(1999)) Uf5t£<^) 

[0 0 9 11 [-'W r'J y-f-^-'y a >] /^'f ^'J V-i 

AU-i'li, 1 0 nMTiM 1 0 mM<OiSSIEHiCTfflv^ 
^7 OroSRiEHT-. -f-LTO. 5 2 0 B#rs1<0tg 




!|#|ia2 001-321198 



[0 0 9 2] [@if tii*:±c7)^|a4<7)*tai] -:$:iI<7)$S 

*tm<^«-§-C*-|-j£. LTtiW^^gSrfflv^Tiai^-r * c: t 

i'*^ 7 -f T'7 T > v-v;1'>'nVu;^*';u 
Ojffl^Uli. ^*U--)f-x^-v^-vS^?^-SnC CD 

[0 0 9 31 :$imm<o^.^y;mxmhixtzmmsff)mm 

-y y # ^ > 5' - * - ^ $ -ti: ^ Ifefr 
(A) i3J:J>*XS (B) «Ol50«BapgT-eiL^n|f "btlS 

«i«^Bf K- t) 3i s n * mms. tx'tim^jt^fztd. z 

[0 0 9 41 

immm] mmm 1 1 

(1) tSK^ •y/of'pM 

*uiB#Kfg«L. ik^^x-m^Ti^x-mmk. mimzi^ 

LX. 1 5«-W««2L;to Zff>^mi^z:mi^7i<.X-^» 

'ik. ±mMXm\Z. Tr'-XDZ 0m.it<O5' ^.^iZ;< 

(HS-dA2o) iOTKtSfKl. 0;uL (10e3*;P/ 

■y-y'ii'f^Lf.Zo d AaofciLKH S- d AaoOP 

Sfli. ^fgg¥9-2 8 8 0 8 0^^miiiX/-jcm (B.A. 
Connol ly,Nucleic Acids Res. , 13,4484(1985)) <Ofei£ 

[0 0 9 5] (2) H^gO-TX^-JO-a 
^BS^ -7 7'«0^®U, 2 - > ;u * •/ h / - ;K07K?t 
»ei;uL (ImM) ^rritTL. ->:v>T'|g^ y T'tCif ^ y 



-13- 




(14) 



25 

(3) #BBDNAaif>^-«OPiS 
#BBfflODNABfJtdT2o<±. ^^W9-2 8 8 0 8 0 

(4 ) VD-7'^^t#?BDNAifn-i:<!0''N'<' r'J 
-tf- -> 3 > 

•±f5 (3) O#BIDNABf>TrdT20«^*}§}Sl // L (2 
Ot:n^;u/^L) y r^WU L. 2 0 X: 

(0 0 9 6] ( 5 ) «ISift<0}|lJ^ 

(5 0;uM) ^rt-trm«?S}W (0. 1 MStSS 
/Sm* 'J -t? A^Kj^iS (pH5. 6) -0. IMil'ft* 
'J t'ATKj&fSOrS^jiS) ±!E (4) T'^»c,n/'c>'^ 

m ^ J; af|P</Jlft^6#BB^S^?f:LrH^M^ff^)?S: 
V«rSil^L> 4 6 OmVfCiJtt-SV^-^'Sjiitfli***:?^:: 

(nso-^-) „ [i3(i(±, jascoa'fi:ici4-r-i> tf- 

«E^I±> #a.BDNA©fK-Sr^?tt$-<i:^>'^mi-ti±iei:|B] 

7. 3 %^ftLTU^^jo 
[0 0 9 7] 
Htl7] 




[0 0 9 8] dT8dA4dT8 (Sr>i9>*itt1tDN 

AifM-) ^Mf^DNAIffM-t L-CflB^^-SJaniiiietl^ 
ifULT, 4 6 0 m It -&k:-^'S?£M 5: 
(ll3<7)-0-) o 2 0'C(-J5«t-&fcr-:?'1E^'li 40 

l± . m\ DNAifM-2:l¥«E$-ti:'5:v » Wi^Ki |^^^|<Oigft ?r 
o -Cff f> n^. e- J' Sjrtffi i: it'<^ 15. l%mitL 

[0099] iii3j:»9. -^$mm^h-i^^^mmii.x 

^i>m-k (dA20-dT2o) k^-:>•l;^jiE'fi|'5^ 3 

0 4 CC O?aK*E01 T-.S.^C ^-ft L T >^ ^ <7) U*t 
L> -2^$mffiEifM-*W>«-=fiM1±T-ib-5>*s§^ (dA20- 
dT8dA4dT8) t:(±. J; <Jfifcv->2 0 75^3 OtOja 
SiEH T-,t.ai {c ^ft L T t » C i: ;it53-;5» * „ C co^fAo 
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T20) i:o<,»r. tS«Se?ijUi5(,»T8P^5-6tlt:|a]— I4€r* 

[0100] mmm 2 ] 
(1) mm^ -y -f<Di'^m 

®Wj>«2. 2 5mm2(7?^^M* 2 N7KK^t:^ h 'J -^A 

^j^ffi* iB#raafiL> 'X^^xmm<ix-mi^'iA. iM^ 
mi,zw:Lx. 1 dH^mmwLfzo ^ff^^mm^trnm^x- 

•ikmii. Tt'->co2 Ol:#<0 5' 5|;^ 

h' (HS-dA2o) <757K}§?iS2. O/^LdOOkTn^ 

LT, mdA2oi)'-yt2-yi^^tLXmmi.-^^LX^^ 
^tSSt^y-T-STf^SiLTto ?i«iTL^J7Ki$>fi[4'<OHS-d 
A2o<7??SS^<t4rHPLC*fflv>T)|i)SL. Cicoffi;^^'^ 
n.^^mi-m'^^itfc-H S - d A2o<7)aS:ft-jSL L/c^ 
ia^K±2 0kr:3^;l/-C-*o/io 

[0 1 Oil (2) m.M<o-7y^^tekm 

WlI/xI. (ImM) SrjSTL, ^T-fg-?^ -y 7'{C^1- 
L T 2 B#P^M i@M7Kr-?*?^ L fco 

(3) #BBDNABIfMrfcJ:U'iFt#^-DNAifH- 
#?.lDNABffn- (dT2o) t^i^-DNAifn- ( d Ts d 
Ai dTio ; tSrffljfeL/^o 

(4) -fu-r^^fDHAtSii^t'O^^^-T'n V-<^- 

±ie<7)#BBDNABfn- (dT2o) S.y'MflDNABIfn- 
(dT9dAidTio) <7)>/»-riiX;6'*'t-tf7K?S?S 2 ;u L 
( 7 0 fer3-t;U/;u L : 1 0 mM h 'J X/<-y 7 r-, p 

H 7 . 5 ) i±ti(r>m^^ y ■y'^mi.z^'^M L . 
fSA^^^L't^^J: T LTs 2 5'Cr-2 0:^rBl'r 

>^sL^- hLfzo >^^^- h*?-Tf^, -^Mft®?: 
0. IMV^ffiE-TK^T^-hU-^A/VV^TK^-f-h'; 
•^A7K)tf(£ (pH7. 0) «rffli.>Tf5fe^L, 

[0 10 2] (5) S^ifOaiJ^ 

(5 0/.M) ^#tf«SIK;tfS (0. 

lMi^ffi^/ft^*>;■!7A7K^§^iS^ pH5. 6) ^i,z. ± 

^ .-K^u 5'*r7 7-f - (DPV) ?r?|.i]^ L/co iPJJ 
^<)i^:^mtS5 OmW. 5 0 m S . + 

>aSl 0 OmV/fJ;i:-C||ifeL;to 

[0 10 3] 

[ftl 8] 



-14- 




[0 10 4] ^iaSCtelt^DP V?|ll^<OIc.^kf-i'^ 
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